We report the case of a 55-year-old man who initially visited the emergency department of our hospital owing to fever, headache, and neck stiffness. He was diagnosed with meningitis because cerebrospinal fluid culture was positive for Streptococcus pneumoniae. After intravenous antibiotic treatment, the patient's condition returned to normal. On hospital day 20, he complained of lumbar pain with abdominal distension. Because an abdominal computed tomography (CT) scan showed a small sacciform infrarenal abdominal aortic aneurysm, an infected aneurysm was suspected. However, cerebrospinal fluid and blood cultures were negative for S. pneumoniae. Seven days later, a second abdominal CT was performed that showed rapid expansion of the sacciform infrarenal abdominal aortic aneurysm. The patient was diagnosed with an infected abdominal aortic aneurysm and underwent surgery for resection of the aneurysm and in situ reconstruction with a rifampicin-soaked vascular prosthesis. Although blood and aneurysmal tissue cultures were negative for S. pneumoniae, the autolysin (lytA) gene, which is the target gene of S. pneumoniae, was detected in the abdominal aortic wall by using polymerase chain reaction (PCR). Therefore, appropriate molecular diagnostic techniques can be used for the rapid detection of pathogens. An accurate diagnosis can be used to direct postoperative antibiotic therapy.
Background
Despite recent improvements in surgical techniques and antibiotic therapy, severe aortic infection and a subsequent infected aortic aneurysm remains a lethal condition. Early diagnosis and surgical intervention and prolonged antibiotic therapy are essential for survival [1, 2] . Streptococcus pneumoniae aneurysms usually affect the aorta; however, bacterial cultures from blood and aneurysmal tissue may be difficult because of prior antibiotic therapy. We report the case of an infected abdominal aortic aneurysm following pneumococcal meningitis, which was managed by resection and revascularization with rifampicin-soaked vascular prosthesis. Although cultures from the cerebrospinal fluid, blood, and aneurysmal tissue tested negative for S. pneumoniae, S. pneumoniae DNA was detected from samples taken from the abdominal arterial wall by using polymerase chain reaction (PCR). PCR is a unique technique to identify pathogens, even after antibiotic therapy was initiated.
Case presentation
A 55-year-old man initially visited the emergency department of our hospital owing to a 3-day history of fever, headache, mild shoulder pain, and neck stiffness. The patient's neck stiffness and shoulder pain worsened, and the patient had a depressed level of consciousness. Laboratory data on admission revealed a leukocyte count of 25,600/μl and an elevated C-reactive protein level of 28.3 mg/dl. Cerebrospinal fluid and blood cultures were positive for S. pneumoniae. As such, a diagnosis of meningitis was made. After intravenous antibiotic treatment (penicillin G benzathine, 4 million units i.v. every 4 h), the patient's fever resolved, and his mental status returned to normal. On hospital day 20, he complained of low back pain and abdominal distension. Because an abdominal computed tomography (CT) scan showed a small sacciform infrarenal abdominal aortic aneurysm ( Fig. 1) , an infected aneurysm was suspected. However, cerebrospinal fluid and blood cultures were negative for S. pneumoniae. Transthoracic echocardiography indicated no sign of endocarditis. Laboratory data revealed a leukocyte count of 15,200/μl and a Creactive protein level of 2.51 mg/dl. Seven days later, a second abdominal CT was performed, which showed rapid expansion of the sacciform infrarenal abdominal aortic aneurysm (Fig. 2 ). An infected abdominal aortic aneurysm was diagnosed, and the patient underwent surgery for resection of the aneurysm and debridement of tissue. We performed irrigation with copious amounts of saline solution and in situ reconstruction with a rifampicin-soaked bifurcated vascular prosthesis (Triplex 16 × 8 mm, [Terumo Corporation, Tokyo, Japan]). The patient's omentum was atrophic, so we could not use the tissue for an omental flap around the graft. Pathologic examination of the aorta revealed thrombus formation and a calcified and inflamed aortic wall with neutrophil infiltration. Although cultures from the cerebrospinal fluid, blood, and aneurysmal tissue tested negative for S. pneumoniae, the autolysin (lytA) gene, which is the target gene of S. pneumoniae [3] [4] [5] [6] , was detected in abdominal arterial wall samples by using PCR (Fig. 3) . PCR analysis accurately diagnosed the infected abdominal aortic aneurysm due to S. pneumoniae. Antibiotic agents (meropenem, 0.5 g i.v. every 12 h) were administered intravenously in the hospital for 4 weeks postoperatively until the patient demonstrated normal leukocyte and C-reactive protein levels. Thereafter, oral antibiotic (levofloxacin, 500 mg orally once per day) treatment was continued for 6 months. The patient's postoperative course was uneventful, and he was discharged on postoperative day 40. No signs of recurrent infection have been observed for 2 years after the operation. 
Discussion
The natural progression of infectious aortitis is the rapid and unusual dilatation of an aneurysm [7] . Therefore, diagnosis must be done early because untreated infectious aortitis is associated with a high rate of aortic rupture and mortality [8] . Salmonella and Staphylococcus aureus represent the most frequent microbial agents in infectious aortitis [9] , while S. pneumoniae is a rarer pathogen [10, 11] . S. pneumoniae-related aneurysms usually affect the aorta; however, bacterial cultures from blood and aneurysmal tissue may be difficult because of prior antibiotic therapy. Therefore, it is important to combine bacterial cultures with another microbiological method. The lytA gene, which encodes the autolysin protein, is one of the target genes for S. pneumoniae. Several studies using specimens of the cerebrospinal fluid, blood, and sputum have reported that the lytA gene constitutes the most sensitive and specific assay in several target genes for S. pneumoniae [3] [4] [5] [6] . In our case, although cultures from the cerebrospinal fluid, blood, and aneurysmal tissue tested negative, lytA gene was detected using PCR in samples obtained from the abdominal arterial wall. Infected abdominal aortic aneurysm due to S. pneumoniae was accurately diagnosed. Dickinson et al. [12] reported that they made a diagnosis of multiple peripheral pneumococcal mycotic aneurysms by using the PCR technique. On the other hand, our case is the first to report that the lytA gene was detected in abdominal arterial wall. Our data suggest that appropriate molecular diagnostic techniques such as PCR can be used for the rapid detection of pathogens. Rapid and accurate diagnosis can be used to direct antibiotic therapy immediately after operations.
Conclusions
In conclusion, we report a case of infected abdominal aortic aneurysm following pneumococcal meningitis. Although cultures from the cerebrospinal fluid, blood, and aneurysmal tissue tested negative for S. pneumoniae, the lytA gene was detected using PCR in samples obtained from the abdominal arterial wall. Appropriate molecular diagnostic techniques can be used for the rapid detection of pathogens. An accurate diagnosis can be used to direct postoperative antibiotic therapy.
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